Water absorption behaviour on the mechanical properties of woven hybrid reinforced polyester composites by Mohammad Hazim, Mohamad Hamdan et al.
Water absorption behaviour on the mechanical properties of woven 
hybrid reinforced polyester composites 
 
Mohammad Hazim Mohamad Hamdan 1 &  Januar Parlaungan Siregar 1,2 & Tezara Cionita 3 & 
Jamiluddin Jaafar 1 & Agung Efriyohadi 4 & Ramli Junid 1 & Ahmad Kholil 5 
 
1 Faculty of Mechanical and Manufacturing Engineering, Universiti 
Malaysia Pahang, 26600 Pekan, Pahang, Malaysia 
 
2 Centre of Excellence for Advanced Research in Fluid Flow 
(CARIFF), Universiti Malaysia Pahang, Lebuhraya Tun Razak 
Gambang, 26300 Kuantan, Pahang, Malaysia 
 
3 Mechanical Engineering Department, Faculty of Engineering & 
Quantity Surveying, INTI International University, Persiaran Perdana 
BBN, 71800 Nilai, Negeri Sembilan, Malaysia 
 
4 Mechanical Engineering Department, Faculty of Engineering, 
Malahayati University, Jl. Pramuka No. 27, Kemiling, Bandar 
Lampung 35153, Indonesia 
 
5 Departement of Mechanical Engineering Education, Faculty of 
Engineering, Universitas Negeri Jakarta, Jl. Rawamangun Muka, 
Jakarta Timur,, Indonesia 
 
 
Abstract: 
Water absorption restrains the mechanical performance of natural fibre reinforced matrix 
polymer. This paper aims to investigate the influence of water absorption on the different types 
of natural woven fibre reinforced with polyester resin. The water absorption and thickness 
swelling study were performed by an immersed composite sample in the distilled water for 30 
days. The mechanical performance testing such as tensile testing, flexural and impact was 
performed on the single and hybrid composite. Based on the results obtained, water absorption 
of the single type and hybrid composite sample yield about 3–6%. Furthermore, the effect of 
thickness of swelling is at a minimum. The result of the tensile properties reveals that the 
layering size has more influence than the layering sequences. The flexural properties are likely 
to be affected by the type of fabric fabricated on the top. The results of the Charpy impact test 
show that there is possibly less variation for the value regardless of the layering sequence and 
the layering size. The water absorption drops the tensile strength about 12–27% and tensile 
modulus for 15–35% on the 30th day. The result shows that the resistance toward water 
absorption improved significantly toward hybridisation 
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